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analysed by mass spectrometry. Peaks attributable to [FcH]+, 
[FcBr]+ and [FcI]+ were observed in positive ion mode, with those 
attributable to FeCl4

– and FeCl3
– seen in negative ion mode. 

1,1’-Diiodoferrocene (fcI2)
16a 

A mixture of ferrocene (21.14 g, 113.6 mmol), n-hexane (100 5 

mL) and TMEDA (37.7 mL, 251.4 mmol) was stirred in an oven-
dried 1 L three-necked flask and cooled to 0°C (ice-bath). 2.5 M 
nBuLi in hexanes (100 mL, 250 mmol) was added via cannula 
over 5 min, whereby the suspension was slowly raised to ambient 
temperature and stirred overnight. The resulting bright orange 10 

suspension (1,1’-dilithioferrocene-TMEDA) was cooled to -78°C 
(acetone/dry ice) and a solution of I2 (62.51 g, 246.3 mmol) in 
diethyl ether (350 mL) added over ca. 15 min. After warming to 
0°C, the reaction was quenched with water (100 mL) and stirred 
for a further 15 min. The mixture was extracted with water (3 x 15 

200 mL), dried over MgSO4, and filtered through Celite to 
provide a dark red oil (ca. 33 g) after solvent removal. 
 The crude product was extracted into n-hexane (300 mL) and 
washed successively with 0.5 M aqueous FeCl3 (ca. 10 x 200 
mL). When FcH/FcI contaminants had been removed 20 

(composition monitored by 1H NMR spectroscopy between 
washings), the organic phase was extracted with water until the 
washings were colourless, dried over MgSO4, filtered through 
Celite and evaporated to reveal a brown oil. Further purification 
via column chromatography (silica/n-hexane, 3″ x 4″) and drying 25 

in vacuo at 50°C yielded pure fcI2 as a dark orange oil (9.54 g, 
19%). 1H NMR (400 MHz, CDCl3): δ (ppm) 4.18 (pseudo-t, 4H, 
Cp-H, J = 1.68 and 1.78 Hz), 4.37 (pseudo-t, 4H, Cp-H, J = 1.88 
and 1.81 Hz). 13C{1H} NMR (100 MHz, CDCl3): δ (ppm) 40.42 
(Cp–I, CI), 72.41 (Cp–I, CH), 77.72 (Cp–I, CH). HR-MS EI+: 30 

m/z 437.8065, ([M]+ calc.: 437.8065). (Found: C, 27.58; H, 1.72. 
Calc. for C10H8FeI2: C, 27.43; H, 1.84%). 

1,1’-Dibromoferrocene (fcBr2)
16a 

A mixture of ferrocene (18.60 g, 100 mmol), n-hexane (100 mL) 
and TMEDA (35 mL, 233 mmol) was stirred in an oven-dried 1 L 35 

three-necked flask equipped with a pressure-equalizing dropping 
funnel. After cooling to 0°C (ice-bath), 2.5 M nBuLi in hexanes 
(85 mL, 212.5 mmol) was added dropwise and the suspension 
was slowly raised to ambient temperature and stirred overnight. 
The resulting bright orange precipitate was filtered via cannula, 40 

re-suspended in diethyl ether (300 mL), and cooled to -78°C 
(acetone/dry ice), whereby the funnel was charged with a solution 
of 1,1,2,2-tetrabromoethane (25 mL, 215 mmol) in diethyl ether 
(100 mL). This was added to the reaction mixture over a period 
of 4 h (with vigorous stirring), so as to maintain a temperature of 45 

<-70°C. After slowly raising the reaction to ambient temperature 
and stirring overnight, a two-phase system was produced. The top 
dark-red layer was decanted (from the bottom black one), 
quenched with water (50 mL) and separated, providing a dark 
orange solid after solvent removal. 50 

 The crude product was extracted into n-hexane (300 mL), 
filtered through Celite and washed successively with saturated 
aq. FeCl3 (ca. 2 × 200 mL). When FcH/FcBr contaminants had 
been removed (composition monitored by 1H NMR spectroscopy 
between washings), the organic phase was extracted with water 55 

until the washings were colourless, dried over MgSO4, and 
filtered (50 g silica/n-hexane). The red solution was dried in 

vacuo to yield pure fcBr2 as an orange solid (23.00 g, 67 %). 1H 
NMR (400 MHz, CDCl3): δ (ppm) 4.17 (pseudo-t, 4H, Cp-H, J = 
1.82 and 2.18 Hz), 4.43 (pseudo-t, 4H, Cp-H, J = 1.82 and 2.18 60 

Hz). 13C{1H} NMR (100 MHz, CDCl3): δ (ppm) 70.07 (Cp–Br, 
CH), 72.81 (Cp–Br, CH), 78.40 (Cp–Br, CBr). HR-MS EI+: m/z 
341.8354, ([M]+ calc.: 341.8342). (Found: C, 35.02; H, 2.38. 
Calc. for C10H8FeBr2: C, 34.93; H, 2.35%). 

Bromoferrocene (FcBr)23 65 

A mixture of ferrocene (10.00 g, 53.75 mmol), potassium tert-
butoxide (0.75 g, 6.68 mmol) and THF (500 mL) was stirred in 
an oven-dried 1 L three-necked flask. After cooling to -78 °C 
(acetone/dry ice), 1.9 M tBuLi in pentane (57 mL, 108.3 mmol) 
was added dropwise. The resulting orange suspension was 70 

vigorously stirred for 2 h whereby 1,2-dibromotetrachloroethane 
(26.25 g, 80.61 mmol) was added against nitrogen. The reaction 
mixture was stirred for a further 30 minutes at -78°C before 
slowly warming to ambient temperature, at which point the 
orange/brown solution was carefully quenched with water, 75 

extracted two times with CH2Cl2 and the solvent removed. 
 The crude product was extracted into n-hexane (300 mL), and 
washed with 0.2 M aq. FeCl3 (ca. 2 x 200 mL). When ferrocene 
had been removed (composition monitored by 1H NMR 
spectroscopy between washings), the organic phase was extracted 80 

with water until the washings were colourless, dried over MgSO4 
and filtered (50 g silica/n-hexane). Evaporation of solvent 
provided pure FcBr as an orange crystalline solid (12.56 g, 88 %). 
1H NMR (400 MHz, CDCl3): δ (ppm) 4.10 (pseudo-t, 2H, Cp-H, 
J = 1.87 Hz), 4.23 (s, 5H, Cp-H) 4.41 (pseudo-t, 2H, Cp-H, J = 85 

1.84 and 1.87 Hz). 13C{1H} NMR (100 MHz, CDCl3): δ (ppm) 
67.21 (Cp–Br, CH), 70.24 (Cp–Br, CH), 70.73 (Cp, CH), 77.76 
(Cp–Br, CBr). HR-MS EI+: m/z 263.9258, ([M]+ calc.: 
263.9237). (Found: C, 45.27; H, 3.40. Calc. for C10H9FeBr: C, 
45.34; H, 3.42%). 90 

Iodoferrocene (FcI) 

With an identical procedure to the synthesis of FcBr, the crude 
solution was produced using ferrocene (6.0 g, 32.3 mmol), 
potassium tert-butoxide (0.45 g, 4.01 mmol), THF (300 mL), 1.9 
M tBuLi in pentane (34 mL, 64.6 mmol) and I2 (12 g, 47.3 95 

mmol). This was additionally washed with saturated sodium 
thiosulfate prior to solvent removal. 
 The crude product was extracted into n-hexane (300 mL), 
filtered, and washed with 0.2 M aq. FeCl3 (1 x 200 mL). When 
ferrocene had been removed (composition monitored by 1H NMR 100 

spectroscopy between washings), the organic phase was extracted 
with water until the washings were colourless, dried over MgSO4, 
and filtered (30 g silica/n-hexane). Evaporation of solvent 
provided pure FcI as a dark orange solid (4.7 g, 47 %). 1H NMR 
(400 MHz, CDCl3): δ (ppm) 4.15 (pseudo-t, 2H, Cp-H, J = 1.50 105 

and 1.74 Hz), 4.19 (s, 5H, Cp-H), 4.41 (pseudo-t, 2H, Cp-H, J = 
1.75 and 1.51 Hz). 13C{1H} NMR (100 MHz, CDCl3): δ (ppm) 
39.85 (Cp–I, CI), 68.97 (Cp–I, CH), 71.19 (Cp, CH), 74.61 (Cp–
I, CH). HR-MS EI+: m/z 311.9104, ([M]+ calcd: 311.9098). 
(Found: C, 38.12; H, 2.97. Calc. for C10H9FeI: C, 38.50; H, 110 

2.91%). 
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